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Abstract: The Toxoplasma gondii protozoan is prevalent in most areas of the world, causing veterinary and medical im-
pact. The aim of this study was to make a seroepidemiological report and identify risk factors for human toxoplasmosis 
among residents and workers of sheep farms in Lajes, Brazil. For diagnosis, an indirect haemagglutination test was ap-
plied; the seroprevalence was detected. An interview was conducted with each participant, obtaining information on cul-
tural and hygiene habits, age and environmental variables suspected to affect the risk of T. gondii. The analysis for asso-
ciation with risk factors did not show significant differences. However, our dates suggest that sheep farmers are at in-
creased risk for Toxoplasma gondii.  
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INTRODUCTION 

 Toxoplasma gondii is an obligate intracellular protozoan 
that belongs to the phylum Apicomplexa, subclass Coc-
cidian, and can probably infect all warm-blooded animals 
(mammals and birds) and humans [1, 2]. Human beings can 
be infected with T. gondii by ingestion or handling of under-
cooked or raw meat containing tissue cysts (mainly sheep, 
goats and pigs) or water or food containing oocysts excreted 
in the faeces of infected cats [3]. Most individuals are in-
fected inadvertently, thus the specific route of transmission 
cannot usually be established [4]. The seroprevalence esti-
mates for human population vary greatly among different 
geographical areas within one country in accordance with 
cultural and hygiene habits, age and environmental factors, 
or other factors with epidemiologic impact [5, 6]. Thus, T. 
gondii may be transmitted from definitive to intermediate 
hosts, from intermediate to definitive hosts, as well as be-
tween definitive and between intermediate hosts [7-9]. Most 
cases of toxoplasmosis in immunocompetent humans are 
normally asymptomatic [8]. However, severe manifestations 
may occur in immunocompromised individuals [10, 11] or 
neonatal death as well as foetal abnormalities during preg-
nancy [12-14]. Moreover, only few studies have been aimed 
at identifying risk factors that may be associated with acquir-
ing an infection from animals to humans. Our group, in a 
recent study, using an ELISA test, found that 29.41% of 
sheep flocks in Lajes city were seropositive [15]. Continuing 
an epidemiologic study of the possible animal source of in-
fection to humans, the aim of the present study was to inves-
tigate seroprevalence in residents and workers on Sheep 
farms in Lajes and to identify risk factors associated with T. 
gondii seropositivity. 
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MATERIALS AND METHODOLOGY 

Area Description and Study Population  

 The area selected for sample collection was Lajes, a city 
located in the semi-arid region of Rio Grande do Norte state 
in Northeast Brazil, as it contains most of the sheep farms. 
Farm owners were contacted to request participation in a 
study of human exposure to T. gondii on sheep farms. Con-
sent was obtained for 3 of the farms (LJ1, LJ2 and LJ3). 
Each farm was visited once during a month (October of 
2006) for the purpose of obtaining human data. The subjects 
were included all adults (  23 years of age) working or resid-
ing on the farm. An interview was conducted privately with 
each participant, in which information was obtained, includ-
ing resident status, sex and age, handled raw meat, handled 
cats, consummation of raw or undercooked meat products 
(sheep), consummation of raw milk, eating unwashed raw 
vegetable or fruits, kitchen hygiene status, washing hands 
before eating and abortion occurrences (just for women). The 
procedure was approved by Ethical Committee from Federal 
University of Rio Grande do Norte – UFRN (CEP – 013/07). 
Blood samples were collected voluntarily from ten workers 
or residents. Approximately 5 ml of blood from a larger vein 
in forearm was collected. The blood samples were trans-
ported to Laboratory of Malaria Biology and Toxoplasmosis 
(UFRN), centrifuged (200 x g, 5 min), and serum collected, 
and finally stored at – 20o C until analysed.  

Serology 

 The T. gondii-specific IgG and IgM antibodies were de-
tected by indirect haemagglutination test (IHA) (Toxotest 
kit , Wiener Lab). Sera were serially two-fold diluted start-
ing from 1:2 up to 1:2048 according to protocol. In parallel, 
all sera were treated with 2-mercaptoethanol to reduce IgM 
antibodies and tested. All sera reactivated at  1:16 were 
considered positive.  
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Statistical Analysis 

 Risk factor were measured at categorical level, associa-
tions were examined in 2 x 2 contingency tables, 95% confi-
dence intervals, and P values, using the Fisher test.  

RESULTS 

 The presence of anti-Toxoplasma gondii antibodies of 
IgG class was found in 7 out of 10 examined person (70%) 
with titers ranging from 1:16 to 1:256. High specific anti-
body levels were most frequent at 1:32 (42.8%), whereas 
14.3% were positive at 1:256 (Table 1). None of the specific 
IgM antibodies were detected.  

Table 1. IgG Anti-Toxoplasma gondii Antibodies Titers in 

Sera of Residents and Works of Sheep Farms in La-

jes, Brazil, by an Indirect Haemagglutination Test 

(IHA) 

Positivity Titers 

N
o
 of Individuals % 

1:16 1 14.3 

1:32 3 42.8 

1:64 2 28.6 

1:256 1 14.3 

Total 7 100,0 

 
 The results of the analysis for association of the envi-
ronmental and cultural habits categorical risk factors with T. 
gondii seropositivity did not show significant differences. In 
relation to sex, no significant differences could be observed. 
Only one risk factor had a tendency to association, however, 
statistic differences were not found. The seroprevalence as-
sociated with age categories showed that the group ranged 
from 23 to 32 years was lower than the group ranged from 
53-63 years (Table 2).  

DISCUSSION 

 The present work investigates the prevalence of 
toxoplasmosis in humans and the degree of its possible cor-
relation, having contacts with sources of infection on an en-
demic area of ovine toxoplasmosis. This study is the first 
report showing an epidemiologic investigation of risk factor 

associated to human toxoplasmosis in residents and workers 
of sheep farms in Lajes. The percentage of seropositivity for 
T. gondii was 70%, with moderate IgG antibody levels, sug-
gestive of chronic infection. Since most subjects were resi-
dents on the farm where they worked, this suggests the exis-
tence of some stability in the environmental exposure to 
parasite over extended periods of time. Thus, our results are 
comparable to the Brazil average, which is estimated be-
tween 50-83% [16-19]. Seroprevalence estimates for human 
populations vary greatly from one region to another, among 
different countries, and among different ethnic groups living 
in the same area [8, 20, 21]. For example, seroprevalence in 
Mexico, have been estimated to range between 6.1 and 
7.72% [22]. Higher prevalence have been observed in other 
countries, such as Madagascar (83.5%) [23]. In addition, 
prevalence rate vary over time, with age, cultural habits and 
environmental factors [5]. Some authors had verified a posi-
tive association between age and seropositivity [24-26]. In 
our study, no significant differences could be observed to 
age despite of tendency verified; higher prevalence in the 
group with elevated age indicating a higher risk of exposure 
as age increases [27]. No differences were found in sero-
prevalence by sex, result compared to those obtained by 
other works [19, 26, 28]. One unexpected result obtained 
was the absence of cats inside the farms. Some people re-
ported the presence of cats around the farms, this fact is very 
important since the cats are reservoirs for animal and human 
toxoplasmosis [1]. In fact, many cats in this region are feral 
and do not interact directly with humans.  

 Despite toxoplasmosis being considered an occupational 
and cultural disease, the other variables analysed in this 
study were not associated with the risk of T. gondii seroposi-
tivity in statistical analysis. However, the true association 
may have been masked by number of evaluated people.  

 This paper presents the first study about the prevalence 
and risk factors in rural population in Lajes, Rio Grande do 
Norte State. A limitation of this study is the small number of 
examined individuals, which does not allow the drawing of 
any firm conclusions. However, there is a necessity to de-
velop farm management options to prevent transmission 
from sheeps to humans. Nevertheless, the obtained results 
suggest that sheep farmers are at increased risk for 
Toxoplasma gondii. Further investigations for determination 
of risk factors associated with infection may serve to indicate 
type preventive to reduce human infection.  

Table 2. Anti-Toxoplasma gondii Antibodies in Residents and Works of Sheep Farms in Lajes, Brazil, by Age Groups 

IHA Test Age (Years) 

Reagent N (%) Non-reagent N (%) Total N (%) 

23-32 3 (60) 2 (40) 5 (100) 

33-42 2 (66,7) 1 (33,3) 3 (100) 

43-52 1 (100) 0 (0) 1 (100) 

53-63 1 (100) 0 (0) 1 (100) 

Total 7 (70) 3 (30) 10 (100) 



Toxoplasmosis in Sheep The Open Parasitology Journal, 2009, Volume 3    3 

AKNOWLEDGEMENTS 

 We would like to thank O. B. Almeida, V. M. Neto and I. 
P. Figueiredo for giving us access to the farms and facilitat-
ing the collection of blood samples and interviews; Dr. J. S. 
Trindade from Immunology Lab., DMP-UFRN for technical 
support, the technical assistance of A. D. Medeiros, Prof. Dr. 
G. Corso from Depto. of Biophysic, ICB-UFRN, for statisti-
cal assistance and the Brazilian agency CAPES (Coordina-
tion for Higher Level Graduates Improvement) for M. M. 
Clementino’s fellowship. We would also like to thank Prof. 
Dr. R. W. Vítor from the Toxoplasmosis lab, Dept. of Parasi-
tology, ICB-UFMG, for their skillful scientific and technical 
assistance. 

REFERENCES 

[1] Dubey JP, Beattie CP. Toxoplasmosis of animal and man. Boca 
Raton: CRC Press 1988. 

[2] Innes EA. Toxoplasmosis: comparative species susceptibility and 
host immune response. Comp Immunol Microbiol Infect Dis 1997; 
20: 131-8. 

[3] Dubey JP, Miller NL, Frenkel JK. The Toxoplasma gondii oocyst 
from cat feces. J Exp Med 1970; 132: 636-62. 

[4] Montoya JG, Liesenfeld O. Toxoplasmosis. Lancet 2004; 363: 
1965-76. 

[5] Dubey JP, Lindsay DS, Speer CA. Structures of Toxoplasma gondii 

tachyzoites, bradizoytes and sporozoytes and biology and devel-
opment of tissue cysts. Clin Microbiol Res 1998; 11: 267-99. 

[6] Weigel RM, Dubey JP, Dyer D, Siegel AM. Risk factors for infec-
tion with Toxoplasma gondii for residents and workers on swine 
farms in Illinois. Am J Trop Med Hyg 1999; 60: 793-8. 

[7] Dubey JP. Toxoplasmosis. J Am Vet Med Assoc 1994; 205: 1593-
8. 

[8] Tenter AM, Heckeroth AR, Weiss LM. Toxoplasma gondii: from 
animals to humans. Int J Parasitol 2000; 30: 1217-58. 

[9] Sukthana Y. Toxoplasmosis: beyond animals to humans. Trends 
Parasitol 2006; 22: 137-42. 

[10] Sell M, Sander B, Klingerebiel R. Ventriculitis and hydrocephalus 
as the primary manifestation of cerebral toxoplasmosis associated 
with AIDS. J Neurol 2005; 252: 234-6. 

[11] Sorrentino AH. HLA class II involvement in HIV-associated 
toxoplasmic encephalitis development. Clin Immunol 2005; 115: 
133-7. 

[12] Jacquemard F. Clinical aspects of infection during pregnancy. In: 
Ambroise-Thomas P, Petersen E, Eds. Congenital toxoplasmosis: 
scientific background, clinical management and control. Paris: 
Springer-Verlag 2000; pp. 111-20. 

[13] Jones JL, Lopez A, Wilson M, Schulkin J, Gibbs R. Congenital 
toxoplasmosis: a review. Obstet Gynecol Surv 2001; 56: 296-305. 

[14] Kravetz JD, Federman DG. Toxoplasmosis in pregnancy. Am J 
Med 2005; 118: 212-6. 

[15] Clementino MM, Souza MF, Andrade Neto VF. Seroprevalence 
and Toxoplasma gondii-IgG avidity in sheep from Lajes, Brazil. 
Vet Parasitol 2007; 146: 199-203. 

[16] Borges AS, Fosenca AM, Ferreira MS, Silvestre MTA, Valente 
SRG. Anticorpos anti Toxoplasma gondii nos doadores de sangue 
do Hemocentro Regional de Uberlândia, MG. Braz J Infect Dis 
1997; 1: s88. 

[17] Garcia JL, Navarro IT, Ogawa L, Oliveira RC, Garcia SMF, Leite 
J. Soroepidemiologia da toxoplasmose e avaliação ocular pela Tela 
de Amsler, em pacientes da zona rural, atendidos na unidade de 
saúde do município de Jaguapitã, PR, Brasil. Rev Soc Bras Med 
Trop 1999; 32: 671-6. 

[18] Coêlho RAL, Kobayashi M, Carvalho Jr LB. Prevalence of IgG 
antibodies specific to Toxoplasma gondii among blood donors in 
Recife, Northeast Brazil. Rev Inst Med Trop S Paulo 2003; 45: 
229-31. 

[19] Cavalcante GT, Aguilar DM, Camargo LM, et al. Seroprevalence 
of Toxoplasma gondii antibodies in humans from rural western 
Amazon, Brazil. J Parasitol 2006; 92: 647-9. 

[20] Sobral CA, Amendoeira MR, Teva A, Patel BN, Klein CH. Sero-
prevance of infection with Toxoplasma gondii in indigenous Bra-
silian populations. Am J Trop Med Hyg 2005; 72: 37-41. 

[21] Zapata M, Reyes L, Holst I. Disminuición en la prevalencia de 
anticuerpos contra Toxoplasma gondii en adultos del valle central 
de Costa Rica. Parasitol Latinoam 2005; 60: 32-7. 

[22] Alvarado-Esquivel C, Sifuentes-Álvarez A, Narro-Duarte SG, et al. 
Seroepidemiology of Toxoplasma gondii infection in pregnant 
women in a public hospital in northern México. BMC Infect Dis 
2006; 6: 113-9. 

[23] Lelong B, Rahelimino B, Candolfi E, et al. Prevalence of toxopla-
mosis in a population of pregnant woman in Antanarivo (Madagas-
car). Bull Soc Pathol Exot 1995; 88: 46-9. 

[24] Al-qurashi AR. Seroepidemiological study of toxoplasmosis in 
rural areas in the eastern region of Saudi Arabia. J Egypt Soc Para-
sitol 2004; 34: 23-34. 

[25] Ertug S, Okyay P, Turkmen M, Yuksel H. Seroprevalence and risk 
factors for toxoplasma infection among pregnant women in Aydin 
province, Turkey. BMC Public Health 2005; 5: 66-71. 

[26] Studenièová C, Bencaiová G, Holková R. Seroprevalence of 
Toxoplasma gondii antibodies in a healthy population from Slova-
kia. Eur J Intern Med 2006; 17: 470-3. 

[27] Rai SK, Matsumura T, Ono K, et al. High Toxoplasma seropreva-
lence associated with meat eating habits of locals in Nepal. Asia 
Pac J Public Health 1999; 11: 89-93. 

[28] Joshi YR, Vyas S, Joshi KR. Seroprevalence of Toxoplasmosis in 
Jodhpur. India J Commun Dis 1998; 30: 32-7. 

 

 
 

Received: November 05, 2008 Revised: December 26, 2008 Accepted: December 28, 2008 
 
© Clementino et al.; Licensee Bentham Open. 
 

This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License 
(http://creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in any medium, provided the 

work is properly cited. 

 


